Various statistical approaches have been ap plied to tomographic determinations of glucose utilization putatively to gain insight into functional interrelation ships in the brain. An approach based on the use of a partial correlation coefficient has been proposed to elimi nate the distorting influence of systematic interpatient
differences in glucose utilization. It is shown, by exami nation of explicit statistical models, that this form of anal ysis does not permit unambiguous conclusions to be drawn. Key Words: Brain-Glucose utilization-Partial correlations.
relation approach (Horwitz et aI., 1984) 
I. FORD
larly in simultaneously interpreting the matrix of all correlations between the regions on which meta bolic activity is measured. Though generally appre ciated, this inherent difficulty is rarely formally ac knowledged in the interpretation of a correlation analysis of rates of glucose use.
Statistical correlation and functional association
Statistical correlations in survey-type data cannot be used to infer cause and effect relation ships between variables. Correlations, even when reliably established, are only an indication that re lationships may exist. There may exist several al ternative biological bases for the correlations other than a functional relationship between the two re gions being studied.
USE OF PARTIAL

CORRELATION COEFFICIENTS
Interindividual differences in global rates of glu cose utilization (whether of a technical or biological origin) are putatively reflected in consistent changes of the same magnitude in the local rates of glucose use (Horwitz et al., 1984) . These authors propose the use of partial correlations to remove this "person effect." Without this adjustment, in terpatient correlation coefficients are artefactually large and positive.
A partial correlation is a correlation between two variables after the removal of the effect of a third variable. Horwitz et al. (1984) propose the calcula tion of partial correlations adjusting for a measure of global brain glucose utilization. Unfortunately this method will not necessarily have the desired effect of giving information about the intrapatient correlations and could in fact be quite misleading.
It is useful to introduce a model for the data to illustrate this point rigourously. Let Xrs denote the measurement of glucose use made on the s th region of patient r, r = 1, ... ,R; s = 1, . , methods. It should be noted that this is essentially the model proposed by Horwitz et al. (1984) .
The basic statistical summary of associations be tween variables is the matrix of covariances. Let l = {(Tij} denote the (S x S) interpatient covariance matrix with (Tij being the component in row i and columnj denoting the covariance between regions i and j. Interperson correlations are calculated from this matrix.
If Pij is the interperson correlation between re gions i and j, then (Snedecor and Cochran, 1967 ).
For the model described above, l can be decom posed into two components, 
s=1 S
The partial correlation between variables i and j conditioning on variable m, Pijlm is given by (see Snedecor and Cochran, 1967) Pij l m
where Pij is as defined in Eq. that the Pij/m be close to Tij' Figure 1 shows that as c increases, when Tij = 0, Pij/m gets closer and closer to -1, apparently suggesting a strong negative re lationship using the argument of Horwitz et al. 
CONCLUSIONS
The use of partial correlation methods to remove global person effects can produce misleading re- Alternative approaches to this problem have been considered by Metter et al. (1984a, b) where instead of using partial correlations, ordinary cor relation coefficients are calculated after "standard izing" each regional measurement by dividing by a total brain value. tient effect. This approach is likely to have poten tially as many problems as the partial correlation method.
Even rigourous statistical approaches, making use of the consistency of the regional hierarchies of glucose use, will be restricted by the small number of patients in experimental groups relative to the large number of possible intercorrelations.
As a general conclusion, irrespective of the bio logical or clinical interest in the data, lack of rigour in statistical analysis of complex data may lead to misleading or even invalid conclusions.
